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In the study of keys which drive in one direction only it is proper to include the roller ratchet. The simplest form is shown in Fig. ioo D. The hub is recessed as shown and the roller R placed in the recess, held in position by a spring. The direction of shaft rotation and hub resistance being as shown the roller becomes wedged between the two, forming a driving connection. With reversal of direction the roller is freed and the shaft and hub may have relative motion.
Generally more than one roller is used and the mechanism takes the form shown in Fig. ioo E. A is a hardened and ground steel ring or bushing and B should also be hardened. Each roller should be held in place by a spring as shown at C. Such ratchets permit of rapid reciprocation. Complete details and descriptions of further clutches of this type will be found in the American Machinist of Dec. 21, 1905.
105. Strength of Sunk Keys.—The strength of the latter is the measure of their holding power. A key of width =w, thickness =/, length =/, unit shearing strength =•--/„, and unit crushing resistance =/c will have a shearing strength « jawl and a crushing resistance /c|//.
If r = radius of the shaft, the moment which the key can resist will be measured by rwlf8 or %rtlfe, whichever is smaller in value.
All dimensions being expressed in inches and resistance in pounds per square inch, the moments will, of course, be expressed in inch-pounds. Experiments made by Professor Lanza indicate that the ultimate value for j9 for cast iron = 30,000 Ibs., for wrought iron ==40,000 Ibs., and for machinery steel = 60,000 Ibs. A factor of safety of at least 2 would be advisable with these values.
H. F. Moore has experimented on the effect of key-ways on strength of shafts.* He deduces the following expressions for effect on stiffness and strength, respectively:
* Bulletin No. 42, Univ. of Illinois, Eng, Exp. Station.

